Abstract-This paper summarizes, with a short bibliography of major references, the work of Dr. Motohisa (Moto) Kanda and myself on electromagnetic sensors. This topic of common interest was the subject of many of our discussions over the years.
D
R. KANDA wrote various papers on this subject. His oeuvre is extensive. Rather than making a complete list, let us cite several review papers [1] - [5] , which the reader can use to find many of his other papers among the references there.
Moto's contributions were primarily, but not exclusively, oriented toward continuous wave (CW) measurements. His application was that of general purpose electromagnetic compatibility (EMC) measurements. He explored variations on electrically small electric dipoles and magnetic dipoles (loops), with and without resistive loading. For CW applications, rectification and associated data-transmission schemes were developed. Moto also considered schemes to modulate the sensor signal on optical carriers, this being also appropriate for time-domain measurements. Other sensor geometries including electrically large structures such as circular cones, TEM horns, and special (non reflecting) resistive-loaded wires were also pursued. In my own research, such electrically large structures were pursued for simulation of the nuclear electromagnetic pulse (EMP).
Moto and I had many occasions to discuss this subject of mutual interest. We have both been regular participants in the National Radio Science Meetings (United States National Committee of the International Union of Radio Science (USNC/URSI)) held in January of most years. Our mutual interests were expressed in our membership in Comm. A, Electromagnetic Metrology, as well as other commissions. I will miss him.
II. MYSELF ON ELECTROMAGNETIC SENSORS
My emphasis on electromagnetic sensors differs from Moto's, but with some overlap. For nuclear EMP measurements we have fields that are large and transient in nature. In more recent years this has extended to faster rise times (tens of picoseconds), but still large amplitudes (up to megavolts per meter in the pulse-power sources). My contributions have also been summarized in review papers. Three review papers [6] - [8] have been combined in a metareview [9] . This was updated in [10] . Publisher Item Identifier S 0018-9375(02)01455-2.
Initially, I was mostly concerned with the very difficult problem of electromagnetic measurements in nuclear source regions. With the development of large test facilities known as EMP simulators, the emphasis shifted to sensors for measurements in more benign media (this being more closely related to Moto's work). Numerous designs were developed, those with the most widespread use being the multigap loop, a B-dot sensor and the asymptotic conical dipole, a D-dot sensor. These come in various sizes as a tradeoff between sensitivity and optimized bandwidth. These have also been designed to have high accuracy (typically to a few percent) so that they have been used as primary fields standards ("calibratable by a ruler"). Let us also mention a new category of sensors applicable for the early-time portions of fast pulses (times short compared to major sensor dimensions) [11] .
Recently, a collected edition of the Sensor and Simulation Notes has been published [12] , so that the reader can readily obtain the various references cited in the reviews. Many of the sensor types discussed in these papers are commercially available [13] , [14] .
III. CONCLUDING REMARKS
At this point, I should recognize another important person, Dr. G. D. Sower, who has made many contributions to the practical implementation of the sensors discussed in Section II [6] , [8] , [15] .
I would like to dedicate this and the full paper following to the memory of Dr. M. Kanda.
